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APPENDIX A 

EXPLORATION SYSTEMS ARCHITECTURE STUDY DESIGN REFERENCE 
MISSIONS FOR THE CREW EXPLORATION VEHICLE 

The National Aeronautics and Space Administration (NASA) Exploration Systems Architecture 
Study (ESAS) Team was established to determine the best exploration architecture and strategy 
to implement the President’s exploration initiative (the Vision for Space Exploration) as 
announced in his January 2004 address (TWH 2004).  This initiative encompassed a plan to 
return humans to the Moon by no later than 2020 in preparation for human exploration of Mars 
and beyond.  As a part of NASA’s future human space exploration strategy, the Space Shuttle 
was to be retired by no later than 2010 and be replaced by a new human-rated spacecraft, the 
Crew Exploration Vehicle (CEV) (since named Orion).  The CEV was to begin operations with 
first human flights by no later than 2014 (NASA 2004).  The ESAS team was required to 
perform four specific tasks: 

• Complete assessment of the top-level CEV requirements and plans to enable the CEV to 
provide crew transport to the International Space Station and to accelerate the 
development of the CEV and crew launch system to reduce the gap between Space 
Shuttle retirement and CEV initial operational capability 

• Provide definition of top-level requirements and configurations for crew and cargo 
launch systems to support the lunar and Mars exploration programs 

• Develop a reference lunar exploration architecture concept to support sustained human 
and robotic lunar exploration operations 

• Identify key technologies required to enable and significantly enhance these reference 
exploration systems and reprioritize near- and far-term technology investments. 

The ESAS (NASA 2005) addressed the following four major items:  CEV definition, launch 
vehicle definition, lunar architecture definition, and technology plan definition.  Aspects 
addressed included cost, requirements, ground operations, mission operations, human systems, 
reliability, and safety.  The ESAS team examined multiple combinations of launch elements 
(e.g., duration, destination, flight sequence, systems, and technologies required to undertake and 
complete a particular mission) to establish Design Reference Missions that would facilitate the 
development of the CEV.  There are six Design Reference Missions applicable to the Proposed 
Action, as summarized below (NASA 2005). 

A.1 CREW TRANSPORT TO THE INTERNATIONAL SPACE STATION 

The purpose of this mission would be to transport three International Space Station crew 
members, and up to three additional temporary crew members, to the International Space Station 
for a 6-month stay and return them to Earth at any time during the mission (Figure A-1).  The 
CEV, consisting of a Crew Module, Service Module, Launch Abort System, and Spacecraft 
Adapter (Figure A-2), would be launched by the Crew Launch Vehicle (CLV) (since named 
Ares I) (Figure A-3) into Earth orbit, where the CEV would perform a series of burns and 
maneuvers to close on and dock with the International Space Station.  Once ingress activities are 
complete, the CEV would be configured to a quiescent state for the duration of the crew’s 
assignment aboard the International Space Station.  Upon completion of their assignment, the 
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crew would return to the CEV and the CEV would undock from the International Space Station.  
The CEV would depart the vicinity of the International Space Station and would conduct a 
deorbit burn.  After burn completion, the CEV Service Module would be expended, and the CEV 
Crew Module would be maneuvered to perform a terrestrial (land-based) landing at a designated 
site. 

 
Note:  Abbreviations and acronyms are defined on page xx. Source:  NASA 2005 

Figure A-1.  Normal Crewed Mission to the International Space Station 
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Source: JSC 2007 
Figure A-2.  Crew Exploration Vehicle Elements 
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Source:  Adapted from MSFC 2007 

Figure A-3.  Ares I in Launch Configuration 

A.2 CARGO TRANSPORT TO THE INTERNATIONAL SPACE STATION 

The purpose of this mission would be to transport pressurized cargo to the International Space 
Station and return pressurized cargo to Earth after 90 days.  The general mission sequence is 
similar to that depicted in Figure A-1, except the duration is shorter.  A cargo version of the CEV 
would be launched by the CLV into orbit, filled with up to 3,500 kilograms (kg) (7,700 pounds 
[lb]) of materiel.  The uncrewed CEV would perform a series of burns and maneuvers to close on 
and dock with the International Space Station.  Once ingress activities are complete, the CEV 
systems would be configured to a quiescent state and the CEV cargo would be offloaded by the 
International Space Station crew.  Upon completion of the docked phase lasting up to 90 days, 
the International Space Station crew would stow any return items in the CEV pressurized cabin, 
and Mission Control would command the CEV to undock.  The CEV would depart the vicinity 
of the International Space Station and would conduct a deorbit burn.  After burn completion, the 
CEV Service Module would be expended, and the unoccupied CEV Crew Module would be 
maneuvered to perform a terrestrial (land-based) landing at a designated site. 

A.3 CREW AND CARGO TRANSPORT TO THE MOON FOR SHORT-TERM 
MISSIONS 

The purpose of this mission would be to transport up to six crew members to any site on the 
Moon (i.e., global access) for up to 7 days (Figure A-4).  This short-term mission would be 
analogous to the Apollo surface missions.  It would demonstrate the capability to land humans on 
the Moon, operate for a limited period on the surface, and safely return to Earth. 
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Note:  Abbreviations and acronyms are defined on page xx. Source:  NASA 2005 

Figure A-4.  Normal Crew and Cargo Short-Term Lunar Mission (Sortie) 

The following transportation elements would be required to perform the mission: a CLV, a 
Cargo Launch Vehicle (CaLV) (since named Ares V), a CEV, a Lunar Surface Access Module 
(since named Lunar Lander), and an Earth Departure Stage.  The mission sequence assumes a 
combination Earth orbit rendezvous and lunar orbit rendezvous.  The Lunar Surface Access 
Module and Earth Departure Stage would be pre-deployed in a single CaLV launch to low Earth 
orbit, and the CLV would deliver the CEV and crew to Earth orbit where the Lunar Surface 
Access Module/Earth Departure Stage and CEV would rendezvous and dock.  The Earth 
Departure Stage would perform a trans-lunar injection burn and would be expended.  The Lunar 
Surface Access Module then would perform the lunar orbit injection for the CEV/Lunar Surface 
Access Module.  The entire crew would transfer to the Lunar Surface Access Module, would 
undock from the CEV, and would descend to the lunar surface in the Lunar Surface Access 
Module while the CEV orbits the Moon.  After up to 7 days on the lunar surface, the Lunar 
Surface Access Module would return the crew to lunar orbit where the Lunar Surface Access 
Module and CEV then would dock.  The crew would transfer back to the CEV, and the Lunar 
Surface Access Module would be expended.  The CEV would then return the crew to Earth with 
a direct entry and land at a designated terrestrial (land-based) landing site. 

A.4 CARGO TRANSPORT TO THE MOON 

The purpose of this mission would be to deliver up to 20 metric tons (mt) (22 tons) of cargo to 
the lunar surface in a single mission using the elements of the human lunar transportation system 
(Figure A-5).  This capability would be used to deliver surface infrastructure needed for lunar 
outpost buildup (e.g., habitats, power systems, communications, mobility, in situ resource 
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utilization pilot plants) as well as periodic logistics re-supply packages to support a continuous 
human presence. 

 
Note:  Abbreviations and acronyms are defined on page xx. Source:  NASA 2005 

Figure A-5.  Normal Lunar Outpost Cargo Delivery Mission 

The following transportation elements would be required to perform the cargo transport mission:  
the same CaLV and Earth Departure Stage as the short-term lunar mission and a cargo variant of 
the Lunar Surface Access Module to land the large cargo elements near the lunar outpost site.  
The cargo variant of the Lunar Surface Access Module would replace the habitation module with 
a cargo pallet and logistics carriers.  The Lunar Surface Access Module and Earth Departure 
Stage would be launched to low Earth orbit on a single CaLV.  The Earth Departure Stage would 
perform the trans-lunar injection burn and would be expended.  The Lunar Surface Access 
Module would then perform the lunar orbit injection and descend to the lunar surface.  The cargo 
would then be offloaded from the Lunar Surface Access Module autonomously or by the outpost 
crew. 

A.5 CREW AND CARGO TRANSPORT TO THE MOON FOR LONG-TERM 
MISSIONS 

The purpose of this mission would be to transfer up to six crew members and supplies in a single 
voyage to a lunar outpost site for an expedition lasting up to 6 months (Figure A-6).  Every 6 
months, the crew would change.  The entire suite of transportation vehicles developed to support a 
short-term lunar mission also would be required for lunar outpost missions.  The mission sequence 
assumes a similar approach as described for the short-term lunar mission except for duration. 
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 Source:  NASA 2005 
Note:  Abbreviations and acronyms are defined on page xx. 

Figure A-6.  Normal Lunar Outpost Crew and Cargo Delivery Mission 

A.6 CREW AND CARGO TRANSPORT TO MARS 

The purpose of this mission would be to establish a continuous human presence on the surface of 
Mars.  The mission sequence would involve a split-mission concept in which cargo would be 
transported in manageable units to the Mars surface or orbit, and checked out in advance of 
launching the crew.  The split-mission approach would allow the crew to be transported on 
faster, more energetic trajectories, minimizing their exposure to the deep-space environment, 
while the vast majority of the materiel sent to Mars would be sent on minimum energy 
trajectories.  Each human mission to Mars would be composed of three vehicle sets:  two cargo 
vehicles and one round-trip piloted (crewed) vehicle (Figure A-7). 

The CEV with a crew of up to six would be launched by the CLV into low Earth orbit and would 
perform a series of burns and maneuvers to close on and dock with the pre-deployed Mars 
Transfer Vehicle.  Once crew and cargo transfer activities are complete, the CEV would be 
configured to a quiescent state.  Periodic systems health checks and monitoring of the CEV 
would be performed throughout the Mars transfer mission. 

As the Mars Transfer Vehicle approaches Earth upon completion of the (up to) 2 ½ year mission, 
the crew would transfer to the CEV and would undock from the Mars Transfer Vehicle.  The 
CEV would maneuver to the proper entry attitude, and would perform a landing at a designated 
site. 
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Source:  NASA 2005 
Note: Abbreviations and acronyms are defined on page xx; Nuclear Thermal Propulsion (NTP) not within the 

current planning horizon of the Constellation Program. 

Figure A-7.  Normal Mars Exploration Mission 
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APPENDIX B 

RESPONSES TO DRAFT PEIS PUBLIC REVIEW COMMENTS 

The Notice of Availability of the Draft Constellation Programmatic Environmental Impact 
Statement (Draft PEIS) was published in the Federal Register on August 17, 2007 (72 FR 
46218).  The National Aeronautics and Space Administration (NASA) mailed over 300 hard 
copies and/or compact disks (CDs) of the Draft PEIS to potentially interested Federal, state, and 
local agencies; organizations; and individuals.  In addition, the Draft PEIS was made publicly 
available in electronic format on NASA’s web site at http://www.nasa.gov/mission_pages/ 
constellation/main/peis.html.  NASA also sent electronic mail (e-mail) notifications to 
potentially interested individuals who had submitted scoping comments via e-mail but who had 
not provided a mailing address.   

The public review and comment period for the Draft PEIS closed on September 30, 2007.  
NASA received a total of 21 submissions (letters and e-mails) from Federal, state, and local 
agencies; organizations; and an individual, of which, 14 submissions contained comments 
regarding the Constellation Program.  Seven submissions only requested to be added to the 
mailing list to receive a copy of the Final PEIS.  Comments were received from the following 
Federal, state, and local agencies; organizations; and individual: 

Federal Agencies 
U.S. Environmental Protection Agency, Office of Federal Activities 
U.S. Department of the Interior 

National Park Service 
U.S. Fish and Wildlife Service 

 
State Agencies 
New Mexico Department of Cultural Affairs, Historic Preservation Division 
New Mexico Environment Department, Office of the Secretary 
Maryland Department of the Environment, Science Services Administration 
Maryland Department of Planning 
Virginia Department of Environmental Quality, Office of Environmental Impact Review 
 
Local Agencies 
Brevard County Natural Resources Management Office, Florida 
City of Madison, Alabama, Office of the Mayor 
State of Ohio, Office of the Governor 
 
Organizations 
National Society of Black Engineers 
The Space Frontier Foundation 
 
Individual 
Rosetta M. Karlen 
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The comment submissions included concerns regarding:  

• Establishing a light management plan at John F. Kennedy Space Center (KSC) in Florida 
• Establishing a monitoring program for bird strikes at KSC 
• Water quality, air quality, and hazardous wastes at the U.S. Army’s White Sands Missile 

Range (WSMR) in New Mexico 
• Performing a coastal zone consistency determination for Langley Research Center in 

Virginia 
• Raising awareness of metals in the environment 
• Environmental impacts in outer space, including impacts on the Moon. 

This appendix provides copies of the 14 comment submissions along with NASA’s responses.  
The names of the individuals who only requested a copy of the Final PEIS are included in 
Chapter 7 of this Final PEIS.  No alternatives to the Proposed Action (Preferred Alternative) 
were raised during the public review of the Draft PEIS.  
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Comments from the U.S. Environmental Protection Agency: 

 

 
 
Response to comments from the U.S. Environmental Protection Agency: 

Thank you for your comments. 
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Comments from the National Park Service: 

From: John_Stiner@nps.gov [mailto:John_Stiner@nps.gov] 
Sent: Tuesday, September 25, 2007 9:03 AM 
To: Busacca, Mario (KSC) 
Cc: Rosemary_Williams@nps.gov 
Subject: Comments on draft Constellation Programmatic EIS  
 
 
Mario: 
 
Thank you for the opportunity to review the draft Constellation Programmatic 
Environmental Impact Statement.  The vast majority of the proposed actions 
would not result in new impacts to Canaveral National Seashore and require no 
further comment.  As per mitigation measures, we were pleased to note that : 
 
Any modifications to historic resources will be undertaken in consultation 
with the State Historic Preservation Officer. 
 
The KSC lighting plan will be adhered to to protect nesting sea turtles. 
Several measures will be taken to reduce the number of bird and bat strikes 
at LC Pads 39 A and B.  We suggest establishing a monitoring 
program to record bird strikes during major avian migration periods. 
 
 
John Stiner 
 
Response to comments from the National Park Service: 

Thank you for your comments. 

The John F. Kennedy Space Center (KSC) has an active, on-going monitoring program for all biological 
resources on the Center.  As part of this program, KSC plans to add specific monitoring efforts to address 
potential bird strikes for all new tall structures constructed for the Constellation Program.  This 
commitment has been previously documented in the Finding of No Significant Impact for the Final 
Environmental Assessment for the Construction, Modification and Operation of Three Facilities in 
Support of the Constellation Program, John F. Kennedy Space Center, Florida. 
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Comments from the U.S. Fish and Wildlife Service: 
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Comments from the U.S. Fish and Wildlife Service (cont.): 
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Response to comments from the U.S. Fish and Wildlife Service: 

Thank you for your comments. 

The U.S. Fish and Wildlife Service (USFWS) indicated that the John F. Kennedy Space Center 
(KSC) needs to have an approved Light Management Plan and completed Biological Opinion 
from the USFWS for endangered nesting and hatchling sea turtles.  The USFWS has issued 
NASA an interim Biological Opinion, which takes into consideration NASA's operations at the 
Center, including Space Shuttle launches, and makes a determination as to the “incidental take” 
that may occur due to those operations. 

Per the Endangered Species Act of 1973, anything that negatively impacts the survival of an 
endangered species is considered a “take.”  A “take” includes a disorientation/misorientation or 
death due to human-caused impacts such as artificial lights.  Disorientation may not necessarily 
cause death, but it does jeopardize the turtle’s ability to successfully make it to the ocean and 
significantly reduces its survivability due to exhaustion and starvation and increased predation.  
A “take” does not include natural impacts such as storm events and depredation.  “Incidental” 
means happening just by chance due to human operations.  These chance events could include 
storm events, predation, and other natural conditions that may have influenced the take numbers 
other than just artificial light. 

KSC is currently in consultation with the USFWS to finalize this Biological Opinion based on 
the results of the 2007 nesting season.  KSC has conferred with the Jacksonville Office of the 
Fish and Wildlife Service, Florida and has verbally agreed that there should be a separate 
Biological Opinion developed for the Constellation Program once the Space Shuttle Program is 
closed-out.  That Biological Opinion will address a specific Light Management Plan for KSC. 
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Comment from the New Mexico Department of Cultural Affairs: 

 

 
 
Response to comment from the New Mexico Department of Cultural Affairs: 

Thank you for your comment.
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Comments from the New Mexico Environment Department: 
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Comments from the New Mexico Environment Department (cont.): 
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Comments from the New Mexico Environment Department (cont.): 
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Comments from the New Mexico Environment Department (cont.): 
 

 

B-12 



 
Final Constellation Programmatic Environmental Impact Statement 

Response to comments from the New Mexico Environment Department: 

Thank you for your comments. 

NASA General Response:  The NASA Launch Abort System (LAS) testing proposed for the 
U.S. Army’s White Sands Missile Range (WSMR) has also been evaluated separately from the 
Draft Constellation Programmatic Environmental Impact Statement (Draft PEIS).  This separate 
evaluation included preparation of an Environmental Assessment (EA), entitled the Final 
Environmental Assessment for NASA Launch Abort System (LAS) Test Program, NASA Johnson 
Space Center White Sands Test Facility, Las Cruces, New Mexico.  This separate EA was 
required due to schedule constraints relating to completing facility design activities in a timely 
manner to meet important test program milestones and allow construction activities to 
commence.  This EA discusses many of the issues in the New Mexico Environmental 
Department (NMED) comments provided to NASA by letter dated September 19, 2007.  This 
EA was completed in late July 2007 and was issued for a 30-day public comment period on 
August 5, 2007.  The public comment period closed on September 5, 2007.  There were no 
comments received and a Finding of No Significant Impact (FONSI) was prepared.  A copy of 
the EA on a compact disk (CD) was sent to the NMED point of contact for NASA activities on 
August 3, 2007.  A copy of the EA can be obtained by contacting Tim Davis at NASA’s Johnson 
Space Center White Sands Test Facility (WSTF) via telephone at (575) 524-5024 or electronic 
mail (e-mail) at timothy.j.davis@nasa.gov.  The EA is also available in electronic format at: 
www.nasa.gov/mission_pages/constellation/main/wsmr_las_ea.html. 

Specific Responses to Surface Water and Storm Water Comments 

NMED Comment:  It is unclear in the EIS whether construction activities will be part of this 
proposed action.  If construction of one, or a combination of several discrete facilities, exceed 
one acre (including staging areas, etc.), these construction activities will require appropriate 
NPDES permit coverage prior to beginning construction (small, one-five acre, construction 
projects may be able to qualify for a waiver in lieu of permit coverage – see Appendix D). 

NASA Response:  The Proposed Action will include numerous construction activities.  As 
described in the LAS EA, Sections 1.4.2.1 through 1.4.2.8, this project will include a final 
integration and test facility, storage areas, launch facilities, a launch pad area, a launch gantry, an 
umbilical tower, a launch services pad with blast barrier, and possibly some relatively minor 
additional road work.  Based on standard WSMR environmental compliance procedures and 
normal construction practices for contractors at a Federal facility, all appropriate National 
Pollutant Discharge Elimination System (NPDES) permit coverage, including storm water for 
small construction activities, will be evaluated and obtained as required by regulations. 

NMED Comment:  WSMR already has NPDES Storm Water Multi-sector General Permit 
coverage (NMR05A057) for various other industrial activities at this facility.  The permittee 
should amend the existing Storm Water Pollution Prevention Plan to incorporate any additional 
activities and pollutant controls dictated by this proposed action. 
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Response to the Comment Letter from the New Mexico Environment Department (cont.): 

NASA Response:  NPDES evaluation of new and proposed projects at WSMR is a routine 
activity performed by the WSMR Environmental Directorate.  As dictated by standard WSMR 
environmental compliance procedures, the current NPDES Storm Water Multi-Sector General 
Permit coverage will be amended as applicable for additional activities and pollutant controls. 

Specific Responses to Air Quality Comments 

NMED Comment:  To ensure compliance with the State of New Mexico’s air quality 
regulations, modeling may need to be conducted to show that the eight-hour average ambient 
concentration of the toxic air pollutant Al2O3 does not exceed one-one hundredth of the 
occupational exposure limit (OEL) and that the required air toxics emission limits listed under 
Section 502, Table A are not exceeded.  If the OEL and/or the emissions limits exceed what is 
listed under Section 502, Table A, then an air quality permit must be obtained from the 
Department’s Air Quality Bureau (AQB). 

NASA Response:  The LAS EA discusses the various propellants and potential air emissions in 
Sections 1.3.2, 1.4.2.9, 3.2.5, and 4.2.5.  As specified by both WSMR and NASA standard 
environmental compliance procedures, evaluations of propellants and emissions will ensure 
compliance with regulatory requirements including air toxic permitting requirements for 
aluminum oxide, if necessary.  Any modeling and permit preparation tasks required by this 
project will be performed by personnel with the WSMR Environmental Directorate. 

NMED Comment:  In response to the recorded exceedances of the standard for PM10, a Natural 
Events Action Plan (NEAP) has been developed for wind blown dust in Dona Ana County.  As 
part of the NEAP, White Sands Missile Range signed a Memorandum of agreement (MOA) with 
the New Mexico Environment Department in support of the NEAP.  This MOA needs to be 
referenced in the PEIS for this project if any portion of the project area is located in Dona Ana 
County.  The NEAP may be downloaded from our web page at 
http://www.nmenv.state.nm.us/aqb/NEAP/index.html.  Dona Ana County has adopted an 
ordinance for dust control (Dona Ana County Ordinance No. 194-2000, Erosion Control 
Regulations).  Compliance with this ordinance may be required. 

NASA Response:  The proposed construction site at Launch Complex (LC)-32 is located within 
Doña Ana County.  The MOA with NMED has been referenced in the Final PEIS.  In the LAS 
EA, air quality issues are also discussed in Sections 3.2.5 and 4.2.5.  Mitigation measures 
including dust suppression activities such as utilization of water tankers are briefly discussed in 
the EA in Section 5.2.  Section 3.1.9.2.2 of the Final PEIS has been modified by adding the 
following sentence at the end of the second paragraph:  “…exceedances of PM10 due to wind-
blown dust have been recorded in Doña Ana County.  In response to these exceedances, a Natural 
Events Action Plan has been developed for wind blown dust in Doña Ana County.  As part of the 
Natural Events Action Plan, WSMR signed a Memorandum of Agreement with the New Mexico 
Environment Department in support of the Natural Events Action Plan.” 
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Response to the comment from the New Mexico Environment Department (cont.): 

NMED Comment:  Areas disturbed by project activities, within and adjacent to the project area, 
should be reclaimed to avoid long-term problems with erosion and fugitive dust.  During the 
construction activities, dust control measures should be taken to minimize the release of 
particulates.  Long-term dust control can be achieved by paving, revegetating, or using dust 
suppressants on disturbed area following construction.  

NASA Response:  The LAS EA discusses air quality issues including dust control in Sections 
3.2.5, 4.2.5, and 5.2.  Additionally, revegetation is briefly discussed in Section 4.3.1.  In 
summary, the EA discusses mitigation measures for dust control including dust suppressants 
such as using water tanks and minimizing ground disturbance when possible.  In the event that 
up-range landing zones require mitigation measures, Sections 4.2.4 and 4.2.6 in the LAS EA 
discuss the evaluation of corrective measures in cooperation with the regulatory agencies.  For 
example, Contingency Plans will be developed to address any up-range issues due to landing 
zones or launch accidents and follow-up Work Plans will be generated with input, and approval, 
from the appropriate regulatory agencies.  

NMED Comment:  All asphalt, concrete, quarrying, crushing, and screening facilities contracted 
in conjunction with the proposed project must have current and proper air quality permits. 

NASA Response: Based on standard WSMR and NASA operational procedures and 
environmental compliance requirements, including procurement regulations for obtaining 
contractor services at a Federal facility, any asphalt, concrete, quarrying, crushing, and screening 
facilities will have current and proper air quality permits. 

NMED Comment:  The project should have no long-term significant impacts to ambient air 
quality. 

NASA Response:  NASA concurs with this NMED comment.  The project will not have any 
long-term significant impacts to ambient air quality.  The LAS EA documentation describes air 
quality issues at Sections 3.2.5 and 4.2.5.  Additionally, mitigation measures for dust suppression 
are briefly discussed in Section 5.2. 

Specific Responses to Hazardous Waste Comments 

NMED Comment:  If test articles impact on-site, WSMR is exempt from the Resource 
Conservation and Recovery Act (RCRA).  However, if WSMR manages the crash sites and 
contaminated soil, as required by their Stewardship program, then WSMR’s remediation and 
recovery efforts may be subject to RCRA Subtitle C and/or D.  Management of contaminated 
media and newly created waste associated with crash debris and contaminated soil is potentially 
subject to RCRA. 

NASA Response:  WSMR will comply with all applicable rules and regulations, including the 
RCRA Subtitle C and/or D programs where applicable.  In the LAS EA, the potential for 
managing crash sites and contaminated soils is briefly described in Sections 4.2.4 and 4.2.6.  To 
summarize the LAS EA, a Contingency Plan will be developed that documents standard 
procedures for emergency response and spill response due to a launch accident.  This 
Contingency Plan will delineate specific actions for immediate response procedures to minimize  
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Response to comments from the New Mexico Environment Department (cont.): 

contamination, notify regulatory agencies, and develop final corrective action strategies with 
associated Agency-approved documentation (e.g., Work Plans).  All corrective action activities 
will be performed in compliance with all state and Federal regulatory requirements. 

NMED Comment:  NASA states in Section 4.1.1.9.1 (Land Resources) that in all cases, the test 
articles would land within WSMR.  If a test weapon crashes off-site, then WSMR is subject to 
the Military Munitions Rule (see Subpart M to 40 CFR 266).  This scenario is not addressed in 
the EIS. 

NASA Response:  This scenario is not discussed in the PEIS, or the LAS EA, because an off-
range launch accident from the LAS test activities is not considered a scenario that is reasonably 
expected to occur.  As such, it is not discussed in any of the NEPA documentation.  However, 
the EA discusses human health and safety in Sections 3.9 and 4.9.  These discussions of human 
health and safety provisions include the possibility of utilizing flight termination procedures to 
preclude an offsite launch accident (Section 5.6 of the EA discussing mitigation measures).  In 
the extremely unlikely event that a test article goes severely off-target and lands off-range, the 
LAS Test Program would comply with all applicable NASA and WSMR procedures as well as 
all state and Federal rules and regulations. 

NMED Comment:  NASA states in Section 3.1.9.9 (Hazardous Materials and Waste) of the EIS 
that White Sands Missile Range (WSMR) is regulated both for generation and for treatment and 
storage of hazardous wastes, for which it holds a RCRA Part B Permit.  WSMR’s 1989 and 
future (currently in draft) RCRA operating permits are for storage only; therefore, treatment of 
hazardous waste is prohibited. 

NASA Response: The LAS testing activities at WSMR will not require any treatment of 
hazardous waste.  It is expected that the project will generate only relatively small quantities of 
hazardous waste which will require accumulation in satellite areas and eventual storage of 
hazardous waste in a RCRA permitted storage area prior to shipment for off-site disposal.  All 
generation and storage procedures will meet the current, and future, requirements of the RCRA 
Part B permit.  WSMR has historically been called a RCRA Treatment, Storage, and Disposal 
Facility (TSDF).  This is standard RCRA terminology, even though facilities may not have 
permits for certain portions of possible RCRA regulated activities.  For example, WSMR is a 
permitted storage facility, not a permitted disposal or treatment facility and the White Sands Test 
Facility (WSTF) is a permitted treatment and storage facility, but not a disposal facility.  
However, both WSMR and WSTF are routinely described by the regulatory agencies as a TSDF 
and it is likely that this terminology is where the Draft PEIS language discussing potential 
treatment was obtained.  Regardless, the project does not anticipate any hazardous waste 
treatment requirements and will not require any hazardous waste operations that are not allowed 
by the current, and future, RCRA Part B permit.  The language regarding treatment of hazardous 
waste in the Draft PEIS has been removed to preclude any need for clarification on the RCRA 
provisions.  Section 3.1.9.9 of the Final PEIS currently states, “WSMR is regulated both for 
generation and storage of hazardous wastes, for which it holds a RCRA Part B permit.” 
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Response to comments from the New Mexico Environment Department (cont.): 

NMED Comment:  NASA must ensure that all off-specification, unused and unburned fuels, 
propellants, and oxidizers are properly managed. 

NASA Response:  NASA addressed these issues in several areas in the EA.  The management of 
hazardous waste, hazardous materials, and solid waste is discussed in Sections 1.4.2.9, 3.8, and 
4.8 of the EA.  Additionally, a brief discussion of mitigation activities is also discussed in 
Section 5.5 of the EA.  To summarize the EA, hazardous waste will be managed using standard 
WSMR Procedures.  These procedures provides guidelines for the handling and management of 
hazardous waste and facilitates compliance with all Federal, state, and local laws regulating the 
generation, handling, treatment, storage, and disposal of hazardous waste.  For hazardous 
materials, the EA states that unused materials will be recovered, transported, properly managed, 
and stored in accordance with WSMR procedures and all state and Federal regulations.  For solid 
waste, the EA states that an offsite contractor will collect the waste and transport for disposal at 
the local landfill. 
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Comment from the Maryland Department of the Environment: 
 

 
 
Response to comment from the Maryland Department of the Environment: 
 
Thank you for your comment.
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Comment from the Maryland Department of Planning: 
 

 
 

Response to comment from the Maryland Department of Planning: 
 
Thank you.
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Comments from the Virginia Office of Environmental Impact Review: 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
 

 

B-21 



 
Final Constellation Programmatic Environmental Impact Statement 

Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
 

 

B-32 



 
Final Constellation Programmatic Environmental Impact Statement 

Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Comments from the Virginia Office of Environmental Impact Review (cont.): 
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Response to comments from the Virginia Office of Environmental Impact Review: 

Thank you for your comments. 

In response to the comment, “The DPEIS did not contain a consistency determination for the 
project.  This determination may be provided as part of the final PEIS concluding the NEPA 
process…”, the following paragraph has been added to Section 3.1.7.1 in the Final PEIS: 

“LaRC is located within the “coastal zone” as defined under the Virginia Department of 
Environmental Quality Virginia Coastal Zone Management Program.  Under the Virginia Coastal 
Resources Management Program a network of state agencies and local governments administer 
enforceable laws, regulations, and policies in the following areas: tidal and nontidal wetlands, 
fisheries, subaqueous lands, dunes and beaches, point source air pollution, point source water 
pollution, nonpoint source water pollution, shoreline sanitation, and coastal lands.  All Federal 
actions and programs that directly affect Virginia’s coastal zone must be carried out in a manner 
that is consistent with the enforceable policies comprising Virginia’s Coastal Resources 
Management Program.  Virginia Department of Environmental Quality Office of Environmental 
Impact Review may review Federal projects for consistency with enforceable policies during the 
NEPA process.  Not all of these enforceable programs are applicable to the Proposed Action.” 

In addition, the following paragraph has been added in Section 4.1.1.7.1: 

“LaRC is located within the “coastal zone” as defined under the Virginia Department of 
Environmental Quality’s Virginia Coastal Resources Management Program.  Therefore, the 
proposed activities under the Constellation Program must be consistent with the Virginia Coastal 
Resources Management Program’s enforceable policies regarding coastal resources.  Given the 
location and nature of activities to be conducted at LaRC under the Proposed Action, the 
following enforceable policies would not be applicable: fisheries, subaqueous land, wetlands, 
dunes and beaches, and shoreline sanitation.  Pollution control (point and non-point source) and 
air pollution would be in accordance with existing Virginia Department of Environmental 
Quality permits as further detailed in Sections 4.1.1.7.2 and 4.1.1.7.3, respectively.   LaRC has 
determined that these activities can be implemented within the existing framework of 
environmental regulations and would be consistent with the enforceable programs and advisory 
policies of the Virginia Coastal Resources Management Program.” 
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Comment from the Brevard County Natural Resources Management Office: 
 
 
From: Coles, Deborah S [Debbie.Coles@brevardcounty.us] Sent: Fri 9/28/2007 5:05 
PM 
To: NASA-Cx-Environmental-Impact-System 
Subject: Constellation Programmatic EIS 
 
The Brevard County Natural Resources Management Office has reviewed impacts 
associated with the Constellation Program at the John F. Kennedy Space Center.    It 
is our understanding that the impacts associated with the proposed Ares launches will 
be similar to those associated with current and historic launch activities.  This office 
has no specific comments at this time.   
  
Regards,  
Debbie Coles  
Special Projects Coordinator IV  
Brevard County Natural Resources Management Office  
2725 Judge Fran Jamieson Way  
Viera, Florida  32940  
(321) 633-2016  
Fax (321) 633-2029  
mailto:debbie.coles@brevardcounty.us 
 
 
 

Response to comment from the Brevard County Natural Resources Management Office: 

Thank you for your comment. 
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Comment from the City of Madison, Office of the Mayor, Alabama: 
 

 
 
Response to comment from the City of Madison, Office of the Mayor, Alabama: 

Thank you for your comment.
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Comment from the Governor of Ohio: 
 

 
 

Response to comment from the Governor of Ohio: 
 
Thank you.
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Comments from the National Society of Black Engineers: 
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Comments from the National Society of Black Engineers (cont.): 
 

 

B-47 



 
Final Constellation Programmatic Environmental Impact Statement 

Comments from the National Society of Black Engineers (cont.): 
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Response to comments from the National Society of Black Engineers: 

Thank you for your comments. 

NASA has considered the potential impact on the environment from both routine launches and 
accidents of the proposed launch vehicles and spacecraft that would support the Proposed 
Action.  This includes the potential impacts of hazardous materials, propellants, and structural 
materials that might be used in these vehicles.  To a large extent, the proposed launch vehicles 
are very similar to those currently used by NASA and the U.S. Air Force.  Extensive 
environmental monitoring and assessment programs have led to a good understanding of the 
scope and magnitude of launch environmental effects.  

NASA does not consider the release of metallic toxics from ocean disposal of flight hardware to 
have substantial environmental impacts.  Tables 2-3, 2-4, 2-5, 2-7 and 2-8 list the primary 
material constituents that are currently being proposed for the Ares I, Ares V, and Orion.  The 
majority of these materials, especially the metals, are not considered “highly toxic.”  The metals 
cited, primarily aluminum, aluminum-lithium alloy, steel, titanium, and nickel-chromium alloy, 
are commonly used in many other commercial and military applications such as shipping, 
aircraft, and offshore structures.  

NASA has been implementing environmentally preferable solutions over the years for space 
flight operations and will continue to do so.  NASA is continuing to identify alternative 
technologies and materials that can reduce public or worker risk.  NASA’s policy is to use 
environmentally friendly materials whenever practical.  This has resulted in changes to the Space 
Shuttle over the years and is likely to continue for the Constellation Program.   

Each NASA Center works towards reducing the amount of hazardous substance, pollutant, or 
contaminant entering the waste stream or otherwise released to the environment (including 
fugitive emissions) prior to recycling, treatment, or disposal; and reducing the hazards to public 
health and the environment associated with the release of such substances.  Each NASA Center 
has a Pollution Prevention Plan and is required to be compliant with environmental laws and 
regulations, Presidential Executive Orders, and NASA’s environmental policy and associated 
directives, as well as each Centers’ own environmental policies and programs. 
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Comments from the Space Frontier Foundation: 
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Comments from the Space Frontier Foundation (cont.): 
 

 
 
 
Response to comments from the Space Frontier Foundation: 

Thank you for your comments. 

As stated in your comment letter, NASA takes the position that potential environmental impacts 
in outer space, including the Moon, are beyond the scope of NEPA analysis.    

Your comments and concerns that NASA should consider environmental impacts on the lunar 
surface as a part of the design process have been referred to the appropriate NASA offices for 
Constellation Program requirements definition. 
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Comment from Rosetta M. Karlen: 
 

 
 
Response to comment from Rosetta M. Karlen: 
 
Thank you for your comment. 
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